Myristicin from nutmeg induces apoptosis via the mitochondrial pathway and down regulates genes of the DNA damage response pathways in human leukaemia K562 cells.
Myristicin, an allylbenzene, is a major active component of various spices, such as nutmeg and cinnamon, plants from the Umbelliferae family or in some essential oils, such as oils of clove or marjoram. Human exposure to myristicin is low but widespread due to consumption of these spices and essential oils, added to food (e.g. cola drinks) or in traditional medicine. Occasionally high dose exposure occurs, leading to various clinical symptoms, however the molecular mechanisms underlying them are unknown. Our previous studies revealed that myristicin is not genotoxic and yet presented apoptotic activity. Therefore, in this work we assessed the apoptotic mechanisms induced by myristicin in human leukaemia cells. In order to gain further insight on the potential of myristicin to modulate gene expression we also analysed alterations in expression of 84 genes associated with the DNA damage response pathway. The results obtained show that myristicin can induce apoptosis as characterised by alterations in the mitochondrial membrane potential, cytochrome c release, caspase-3 activation, PARP-cleavage and DNA fragmentation. The gene expression profile revealed an overall down regulation of DNA damage response genes after exposure to myristicin, with significant under-expression of genes associated with nucleotide excision repair (ERCC1), double strand break repair (RAD50, RAD51) and DNA damage signalling (ATM) and stress response (GADD45A, GADD45G). On the whole, we demonstrate that myristicin can alter mitochondrial membrane function, induce apoptosis and modulate gene expression in human leukaemia K562 cells. This study provides further detail on the molecular mechanisms underlying the biological activity of myristicin.